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PATENTS 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of 
Ko AOSAKI et al . 
Serial No. (unknown) 
Filed herewith 

ELECTRONIC STILL CAMERA, INSTANT 
PRINTER AND INSTANT FILM 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to the first Official Action and calculation 
of the filing fee, please amend the above- identified applica- 
tion as follows: 

IN THE CLAIMS : 

Replace all of the claims now in the case with the 
following new claims: 

--29. An electronic still camera comprising an 
imaging device for obtaining electronic image data from an 
optical image of a subject, memory means for recording said 
image data therein, and a printing device for printing an 
image on an instant film containing a processing solution 
therein, said printing device comprising: 

a printing head which is elongated in a main scan 

direction; 
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a head moving mechanism for moving said printing 
head in a sub scan direction perpendicular to the main scan 
direction; 

a head driver for driving said printing head on the 
basis of one frame of image data read out from said memory 
means in a line sequential fashion while said printing head is 
moved in the sub scan direction, to expose said instant film 
line by line while said instant film stands still; and 

developing rollers for advancing said instant film 
after exposure out of a camera body while developing said 
processing solution inside said exposed instant film. 

--30. An electronic still camera according to claim 
29, further comprising: 

a memory storing predetermined image data; 

a device for reading out appropriate image data from 
said memory and composing said appropriate image data with 
said image data of a subject image; and 

a display device for displaying said subject image 
or a composite image on the basis of said subject image data 
or said composed image data respectively, wherein said 
printing device may print said composite image on the basis of 
said composed image data. 

--31. An electronic still camera according to claim 
29, further comprising a film exit formed through a top face 
of said camera body, through which said exposed instant film 
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is advanced out in a direction parallel to the sub scan 
direction. 

--32. An electronic still camera according to claim 
29, further comprising external terminals for communicating 
image data with external apparatuses, including printers, 
computers and memories. 

--33. An electronic still camera according claim 29, 
wherein said printing head sequentially emits red, green and 
blue light beams such that a full -color image is printed in a 
three color frame sequential fashion. 

--34. An electronic still camera according to claim 
29, wherein said printing head simultaneously emits red, green 
and blue light beams such that a full -color image is printed 
while said printing head makes a single movement in the sub 
scan direction. 

--35. An electronic still camera according to claim 
33, wherein said printing head comprises a fluorescent lamp, 
a red pass filter, a green-pass filter, a blue pass filter, a 
filter switching device for positioning one of said three 
filters in a light path of said fluorescent lamp, an LCD array- 
arranged in a row in the light path of said fluorescent lamp, 
and an optical system for projecting light from said fluores- 
cent lamp onto said instant film. 
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--36. An electronic still camera according to claim 
33, wherein said printing head comprises a fluorescent light 
source array consisting of a plurality of fluorescent light 
sources arranged in a row in correspondence with respective 
pixels, a red pass filter, a green pass filter, a blue pass 
filter, a filter switching device for positioning one of said 
three filters in a light path of said fluorescent light source 
array, and an optical system for projecting light from said 
fluorescent light source onto said instant film. 

--37. An electronic still camera according to claim 
29, wherein said electronic still camera may be repeatedly 
loaded with an instant film pack containing a plurality of 
said instant films. 

--38. An electronic still camera comprising an 
imaging device for obtaining electronic image data from an 
optical image of a subject, memory means for recording said 
image data therein, and a printing device for printing an 
image on an instant film containing a processing solution 
therein, said printing device comprising: 

a printing head which is elongated in a main scan 
direction and simultaneously emits three color light beams of 
red, green and blue; 

a head driver for driving said printing head to 
expose said instant film line by line on the basis of image 
data of one frame read out line by line from said memory means 
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while said instant film is advanced in a sub scan direction; 
and 

developing rollers for advancing said instant film 
out of a camera body in the sub scan direction and developing 
said processing solution inside said instant film while said 
instant film is exposed; 

a speed detection device for detecting advancing 
speed of said instant film; and 

a device for controlling timing of light emission of 
said printing head in accordance with the film advancing 
speed . 

--39. An electronic still camera according to claim 
38, further comprising: 

a memory storing predetermined image data; 

a device for reading out appropriate image data from 
said memory and composing said appropriate image data with 
said image data of a subject image; and 

a display device for displaying said subject image 
or a composite image on the basis of said subject image data 
or said composed image data respectively, wherein said 
printing device may print said composite image on the basis of 
said composed image data. 

--40. An electronic still camera according to claim 
38, further comprising external terminals for communicating 
image data with external apparatuses, including printers, 
computers and memories . 

5 
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--41. An electronic still camera according to claim 
38, wherein said electronic still camera may be repeatedly 
loaded with an instant film pack containing a plurality of 
said instant films. 

--42. An electronic still camera comprising: 

an imaging and recording device for displaying a 
moving image of a subject on a display panel based on an image 
signal picked up through an image sensor in a real time 
fashion, obtaining digital image data from said image signal 
and recording said image data frame by frame in memory means 
in response to a shutter release signal; 

a display device for displaying a still image on 
said display panel on the basis of image data read out from 
said memory means; 

a printing device for printing an image on a 
photosensitive recording medium by driving a printing head on 
the basis of image data read out from said memory means; and 

a mode selection device for selecting and switching 
one of said imaging and recording device, said display device 
and said printing device to an active condition, wherein said 
mode selection device automatically sets an imaging mode, 
immediately after a power switch is turned on, where said 
imaging and recording device is active, and said mode selec- 
tion device, immediately after a print mode is selected, 
terminates said imaging mode, or a display mode where said 
display device is active, and makes said printing device ready 
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and causes said display panel to display a still image on the 
basis of image data recorded last in said memory means, and 
said printing device prints the image that is displayed on the 
display panel in response to a print execution signal. 

--43. An electronic still camera according to claim 
42, wherein said display panel stops displaying any image upon 
said print execution signal, and all signals input through 
external operation are canceled until said printing device 
completes making at least one sheet of print . 

--44. An electronic still camera according to claim 

42, wherein said photosensitive recording medium is an instant 
film containing a processing solution therein, and said 
electronic still camera further comprises developing rollers 
for advancing said instant film out of a camera body while 
developing said processing solution in said instant film as an 
image is recorded on said instant film by said printing 
device . 

--45. An electronic still camera according to claim 

43, wherein said photosensitive recording medium is an instant 
film containing a processing solution therein, and said 
electronic still camera further comprises developing rollers 
for advancing said instant film out of a camera body while 
developing said processing solution in said instant film as an 
image is recorded on said instant film by said printing 
device . 

7 
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--46. An instant printer for printing an image on 
an instant film containing a processing solution therein by 
exposing said instant film and developing said processing 
solution in said exposed instant film, the instant printer 
comprising : 

a film advancing device for advancing said instant 
film to outside, said film advancing device including develop- 
ing rollers for developing the processing solution in said 
exposed instant film as being passed therethrough; 

a printing head located near and before said 
developing rollers in the film advancing direction, said 
printing head having an array of light emitting elements 
arranged in a main scan direction perpendicular to the film 
advancing direction; a speed detection device for detecting 
advancing speed of said instant film by said film advancing 
device; and 

a head driver for driving said light emitting 
element array in accordance with digital image data fed to 
said head driver in a line sequential fashion while control- 
ling timing of light emission of said light emitting elements 
in accordance with the film advancing speed, thereby to expose 
said advancing instant film line by line. 

--47. An instant printer according to claim 46, 
wherein said instant printer is provided with a speed detec- 
tion track having marks arranged at regular intervals along 
the film advancing direction, and said speed detection device 
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detects the film advancing speed with reference to said marks 
of said speed detection track. 

--48. An instant printer according to claim 46, 
wherein said light emitting elements are arranged in three 
rows for emitting three color light beams respectively, and 
are driven simultaneously in accordance with image data of 
three colors of one line. 

--49. An instant printer according to claim 48, 
wherein said printing head further comprises an optical system 
for projecting the three color light beams from the three rows 
of light emitting elements into a line on said instant film. 

--50. An instant printer according to claim 46, 
further comprising an external terminal for inputting image 
data from external apparatuses . 

--51. An instant printer according to claim 46, 
wherein said instant printer is integrally or removably 
mounted to an electronic still camera having an imaging device 
for capturing electronic image data from an optical image of 
a subject, and memory means for recording said image data 
therein. 

--52. An instant film containing a processing 
solution therein which is developed over a photosensitive 
surface of said instant film while said instant film is 
advanced through developing rollers, said instant film 
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comprising a speed detection track extending along a develop- 
ing direction of said processing solution, said speed detec- 
tion track having marks arranged at regular intervals along 
said track, allowing to detect an advancing speed of said 
instant film with reference to said marks. 

--53. An electronic still camera comprising a pack 
loading chamber for loading a film pack containing a plurality 
of self -developing type instant films each having a pod 
containing a processing solution, an image sensor for photo- 
graphing a subject image and outputting an image signal, a 
memory for storing image data obtained from said image signal 
through digital conversion, a printing head for exposing said 
instant film on the basis of image data of one frame read out 
from said memory, a head moving mechanism for moving said 
printing head along an exposure surface of said instant film, 
a claw that engages with an edge of said instant film after 
exposure, and pushes said instant film toward an exit that is 
formed through a camera body, developing rollers disposed near 
said exit to nip said instant film as pushed by said claw and 
advance said instant film out of said exit, thereby to crush 
open said pod to develop said processing solution inside said 
instant film, a developing and driving mechanism for driving 
said claw and said developing rollers, and a power source 
battery for supplying power to said image sensor, said head 
moving mechanism and said developing and driving mechanism. 
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said electronic still camera is characterized in 
that said head moving mechanism and said developing and 
driving mechanism are located on opposite sides of said pack 
loading chamber. 

--54. An electronic still camera according to claim 
53, wherein said image sensor and said power source battery 
are located outside said head moving mechanism or said 
developing and driving mechanism. 

--55. An electronic still camera comprising: 

a taking lens mounted on a front side of a box- 
shaped camera body; 

an image sensor for photographing a subject image 
through said taking lens and outputting an image signal; 

a memory for storing image data obtained from said 
image signal through digital conversion; 

an optical printer for exposing an instant film 
containing a processing solution therein in accordance with 
image data of one frame read out from said memory; 

a developing and driving device including developing 
rollers for developing said processing solution while advanc- 
ing said instant film after exposure out of said camera 
body ; and 

an operating section mounted on a back side of said 
camera body and operated from controlling said optical 
printer . 
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--56. An electronic still camera according to claim 

54, wherein a chamber for loading said instant film is 
provided in the front side of said camera body. 

--57. An electronic still camera according to claim 

55, wherein an LCD panel is provided on the back side of said 
camera body. 



56, wherein an LCD panel is provided on the back side of said 
camera body.-- 



national phase application in the same condition as it was 
during Chapter II of the international phase, with the 
multiple dependencies being removed. 



--58. An electronic still camera according to claim 
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SPECIFICATION 



Electronic Still Camera, Instant Printer And Instant Film 



FIELD OF THE ART 

The present invention relates to an electronic still camera that 
5 photoelectrically obtains image data through an image sensor and records the 
image data in a memory in a digital form, and more particularly to an 
electronic still camera having a printer incorporated thereinto, which makes 
a hard copy of an image from the image data written in the memory. The 
present invention also relates to an instant printer that is compact and 
10 portable, or is able to be incorporated into a camera, and an instant film for 
use with the instant printer. 

BACKGROUND ARTS 

Portable electronic still cameras are widely used, which convert an 

15 optical image of a subject to an electric image signal through a CCD 
(charge-coupled device) image sensor or the like, convert the image signal to 
digital image data, and write the image data in a memory. The memory is 
capable of storing several tens of frames of image data, and it is possible to 
read out the image data therefrom for displaying or reproducing the subject 

20 image on a liquid crystal display (LCD) panel that is mounted to the camera 
body, or on external apparatuses such as a monitor CRT and a personal 
computer. 

As the memory for recording the image data therein is generally 
used a DRAM (dynamic random access memory) which is accessible at high 
25 speed, and is usually called a flash memory. Because the flash memory is 



I 

able to delete or rewrite the image data, it is easy to delete unnecessary image 
data from the memory or revise the memory with new image data. Using the 
recording medium repeatedly is a feature of the electronic still camera that is 
advantageous over those cameras using photographic film. In addition to the 
5 flash memory or other built-in memories like hard discs, it is possible to use 
a card memory or a flexible magnetic sheet that is removably attachable to the 
electronic still camera. 

Meanwhile, video printers have made it possible to make a hard 
copy of an image of a subject on the basis of image data written in the flash 

10 memory or the like. The video printers include Laser printer, thermal transfer 
printer, ink-jet printer and so forth. To make a hard copy, the image data read 
out from the flash memory of the electronic still camera is directly transferred 
to these printers, or is written in a recording medium like a card memory or 
a magnetic sheet, and then read out by the printers from the recording 

1 5 medium. 

Since the conventional video printers mainly use heat energy for 
printing, they consume certain amount of electric power. Besides, the printer 
body is so large that it is unhandy to carry about. Therefore, not being able 
to get a hard copy of a photographed image instantly is disadvantage to the 
2 o conventional electronic still camera. 

In view of the foregoing, an object of the present invention is to 
provide a portable electronic still camera having a printing device integrated 
therein that facilitates making a hard copy of a photographed image 
instantly. 

2 5 Another object of the present invention is to provide an instant 

printer for printing an image on an instant film at a high speed on the basis of 
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digital image data, that is so small and consume less electric power that it is 
handy to carry about or for integration into a camera. 

A further object of the present invention is to provide an instant 
film that is convenient for use in the instant printer of the present 
5 invention. 

DISCLOSURE OF THE INVENTION 

An electronic still camera according to the present invention is 
comprised of an imaging device for obtaining electronic image data from an 

10 optical image of a subject; memory means for recording image data therein; 
a printing device for printing an image on an instant film containing a 
processing solution therein, the printing device comprising a printing head 
which is elongated in a main scan direction, a head moving mechanism for 
moving the printing head in a sub scan direction perpendicular to the main 

15 scan direction, and a head driver for driving the printing head on the basis of 
one frame of image data read out from the memory means in a line sequential 
fashion to expose the instant film line by line while the printing head is 
moved in the sub scan direction; and a pair of developing rollers for 
advancing the instant film after exposure out of a camera body while 

20 developing the processing solution inside the exposed instant film. 

Using the instant film as the recording medium makes it possible 
to make a hard copy of an image photographed by the electronic still camera 
without the need for heat energy but with a low electric power. Because the 
printing device built in the camera scans the instant film with the printing 

2 5 head in a line sequential fashion while reading out the image data line by line 
from the memory device, the mechanical construction as well as the electrical 
construction of the printing device can be simple. 

3 



While conventional instant cameras consume the instant film at 
every shutter release operation regardless of whether the consequent 
photograph looks good or poor, the electronic still camera of the present 
invention allows to confirm the quality of the photographed image on the 
5 basis of the image data written in the memory and thereafter decide whether 
the photographed image is to be printed or not. Therefore, waste of instant 
film is avoidable. 

According to the present invention, an instant printer is comprised 
of a film advancing device including developing rollers for developing the 

10 processing solution in an exposed instant film; a printing head located near 
and before the developing rollers in the film advancing direction, the printing 
head having an array of light emitting elements arranged in a main scan 
direction perpendicular to the film advancing direction; and a head driver for 
driving the light emitting elements in accordance with digital image data fed 

15 to the head driver in a line sequential fashion, synchronously with the film 
advancing device advancing the instant film, thereby to expose the instant 
film line by line. 

Making use of the film advancing through the developing rollers 
for sub scanning, the printing head does not need to move in the sub scan 

20 direction. Therefore, it takes shorter time for printing, and the construction 
is simplified. Although the film advancing speed is likely to fluctuate in a 
time period while the processing solution is developed, if timing of light 
emission of the printing head is controlled in accordance with the film 
advancing speed, it is possible to reduce unexpected variations in density and 

25 color of the printed image that may be caused by the advancing speed 
fluctuations. By providing an instant film with a track for detecting advancing 
speed of the instant film, it is easy to detect the film advancing speed, and 
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control the light emission timing in accordance with the film advancing 
speed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 Figure 1 is a front perspective view of an electronic still camera 

having an instant printer incorporated thereinto, according to a first 
embodiment of the invention; 

Figure 2 is a rear side view of the electronic still camera shown in 

Fig. 1; 

10 Figure 3 is an explanatory view illustrating a layout of the interior 

of the electronic still camera shown in Fig. 1; 

Figure 4 is a perspective view of the instant printer incorporated 
into the electronic still camera shown in Fig. 1; 

Figure 5 is a schematic sectional view illustrating the interior of a 
15 printing head of the electronic still camera shown in Fig. 1; 

Figure 6 is a block diagram illustrating an electric construction of 
the electronic still camera shown in Fig. 1; 

Figure 7 is a flow chart illustrating the overall operation of the 
electronic still camera shown in Fig. 1; 
20 Figure 8 is a front perspective view of an electronic still camera 

having an instant printer incorporated thereinto, according to a second 
embodiment of the invention; 

Figure 9 is a rear perspective view of the electronic still camera 
shown in Fig. 8; 

25 Figure 10 is an explanatory diagram illustrating a layout of the 

interior of the electronic still camera shown in Fig. 8; 
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Figure 11 is a perspective view of the instant printer incorporated 
into the electronic still camera shown in Fig. 8; 

Figure 12 is a block diagram illustrating an electric construction of 
the electronic still camera shown in Fig. 8; 
5 Figure 13 is a flow chart illustrating an operation sequence 

responsive to a power source being turned on, in the electronic still camera 
shown in Fig. 8; 

Figure 14 is an explanatory diagram illustrating respective display 
patterns on a data display panel of the electronic still camera shown in Fig. 
10 8; 

Figure 15 is an explanatory diagram illustrating a screen displayed 
for selecting a template on the electronic still camera shown in Fig. 8; 

Figure 16 is an explanatory diagram illustrating a screen displayed 
after a template is decided on the electronic still camera shown in Fig. 8; 
15 Figure 17 is a flow chart illustrating an operation sequence in a 

display mode of the electronic still camera shown in Fig. 8; 

Figure 18 is an explanatory diagram illustrating a screen displayed 
when the electronic still camera shown in Fig. 8 is switched to the display 
mode; 

20 Figure 19 is a flow chart illustrating an operation sequence in a 

print mode of the electronic still camera shown in Fig. 8; 

Figure 20 is a front perspective view of an electronic still camera 

having an instant printer incorporated thereinto, according to a third 

embodiment of the invention; 
2 5 Figure 21 is an explanatory diagram illustrating a layout of the 

interior of the electronic still camera shown in Fig. 20; 
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Figure 22 is a schematic vertical sectional view of the electronic 
still camera shown in Fig. 20; 

Figure 23 is a rear perspective view of the electronic still camera 
shown in Fig. 20; 

5 Figure 24 is a perspective view of the instant printer incorporated 

into the electronic still camera shown in Fig. 20; 

Figure 25 is a sectional view of a printer head unit of the electronic 
still camera shown in Fig. 20; 

Figure 26 is a block diagram illustrating an electric construction of 
10 the electronic still camera shown in Fig. 20; 

Figures 27(A) and 27(B) are timing charts illustrating an operation 
for controlling timing of light emission in accordance with variations in film 
advancing speed in the electronic still camera shown in Fig. 20; 

Figure 28 is a flow chart illustrating the overall operation of the 
1 5 electronic still camera shown in Fig. 20; 

Figure 29 is a vertical sectional view illustrating another 
embodiment of printing head; 

Figure 30 is a vertical sectional view illustrating a further 
embodiment of printing head; 
20 Figure 31 is a vertical sectional view illustrating still another 

embodiment of printing head; 

Figure 32 is an explanatory diagram illustrating essential parts of 
an embodiment wherein the film advancing speed is detected by use of an 
instant film that is provided with an advancing speed detection track; and 
25 Figure 33 is a schematic vertical sectional view of an embodiment 

wherein an instant printer of the invention is mounted in an instant camera. 
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PREFERRED EMBODIMENTS OF THE INVENTION 

The present invention will be described in more detail with 
reference to the accompanying drawings. In Figs. 1 and 2, an electronic still 
camera according to a first embodiment of the invention has a camera lens 3 
5 and a flash-emitting window 4 which are formed in the upper front surface of 
a camera body 2. A shutter release button 6 is located on the top of a grip 5. 
When the shutter release button 6 is pressed, an image is taken as a 
photograph through the camera lens 3. On one side of the camera lens 3 are 
disposed a light projector window 7 and a light receiver window 8 of an 

10 auto-focussing device for measuring a subject distance of a subject to be 
photographed in accordance with a technique of optical triangulation. When 
the shutter release button 6 is pressed, focusing of the camera lens 3 is 
accomplished automatically prior to the photography. 

There is a film exit 10 formed as a slot in a top face of the camera 

15 body 2. When printing operation is effected, an exposed instant film is 
ejected through the film exit 10. A pair of developing rollers are disposed in 
a position inwards from the film exit 10. When the exposed instant film is 
moved between the developing rollers, processing solution is spread. A 
positive image appears on the instant film after one minute to several 

20 minutes. 

To produce a hard copy of an image in the electronic still camera, 
is used an instant film of the mono-sheet type which is well-known in the art 
of photography. The mono-sheet type instant film has been widely used, and 
mainly consists of a photosensitive sheet, an image receiving sheet and a 
25 solution pod containing processing solution. The photosensitive sheet is first 
exposed to create a latent image photochemically, and is tightly fitted on the 
image receiving sheet. The processing solution is spread between the two 
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sheets while they are pressed to each other. Thereby a positive image is 
transferred to the image receiving sheet. There is a film pack constituted of 
a plastic case, which contains ten sheets of instant films overlaid on one 
another. The camera body 2 of the electronic still camera is loaded with the 
5 film pack. 

As shown in Fig. 2, a pack loading door 12 is pivotally mounted to 
the back side of the camera body 2 through a hinge 11. The pack loading 
door 12 is normally locked in the closed position. A knob 13 is operated to 
open the pack loading door 12 for the purpose of inserting or removing the 
10 film pack. A counter window 14 indicates the number of instant films 
exposed. An LCD panel 15 is incorporated into the pack loading door 12. 
The LCD panel 15 displays an image of a photographic subject to be picked 
up through the camera lens 3 in a real time fashion, constituting an electronic 
viewfinder. 

15 A control panel 16 is disposed below the pack loading door 12. 

The control panel 16 has various keys, including a mode changer key for 
switching between an imaging mode and a display mode, a frame selector 
key, a print start key, a deletion button for deleting image data, connector 
terminals for inputting and outputting image data with an external instrument, 

20 and a switching key for the connector terminals. 

Inside the camera body 2, as shown in Fig. 3, an imaging unit 18 
including a CCD image sensor is disposed behind the camera lens 3, and the 
developing rollers 21, a developing mechanism 22 for driving the developing 
rollers 21, a circuit board 23 for the control panel 16, and a head moving 

25 mechanism 24 are arranged around a chamber for loading a film pack 20 
therein. Also, a developing motor 25 for activating the developing 
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mechanism 22, a power source battery 26, e.g. a rechargeable lithium battery, 
and a flash device 27 are mounted. 

Among those elements, the developing rollers 21 and the 
developing mechanism 22 may have the same construction as those used in 
5 conventional instant cameras, e.g. those disclosed in JPA 4-194832, and 
operate in the same way as conventional. That is, the developing rollers 21 
and the developing mechanism 22 cooperate for advancing an instant film 30 
out of the film pack 20 after the film 30 is exposed, while developing or 
spreading the processing solution inside the instant film 30. 

10 The developing mechanism 22 includes an advance claw and a 

mechanism for moving the advance claw, as well-known in the art. When the 
developing motor 25 rotates, the advance claw is actuated to push up the 
bottom edge of the exposed instant film 30, until the top edge of the instant 
film 30 comes in between the developing rollers 21. After the instant film 30 

15 comes in between the developing rollers 21, since the developing rollers 21 
have started rotation then, the instant film 30 is moved upwards by the de- 
veloping rollers 21. There is a solution pod 30a disposed along the top edge 
of the instant film 30 for containing processing solution. The developing 
rollers 21 are biased by a spring in the direction to close to each other. Thus, 

20 the solution pod 30a is broken to spread the processing solution between the 
photosensitive sheet and the image receiving sheet, while the instant film 30 
is advanced through the developing rollers 21. 

Fig. 4 illustrates the head moving mechanism 24 and a printing 
head 32, which constitute an instant printer section. A longitudinal direction 

25 of the printing head 32 is perpendicular to the advance direction of the instant 
film 30. The printing head 32 has a length equal to or greater than a width of 
the instant film 30. The head moving mechanism 24 is driven by a scanning 

10 



motor 24a to shift the printing head 32 in the arrow direction X parallel to the 
advance direction of the instant film 30. There are a pair of guide pins 
disposed on either end of the printing head 32, which are engaged in guide 
grooves slidably, for preventing the printing head 32 from leaning during the 
5 movement. Designated by 20a is a cutout formed in the film pack 20 in a 
position for the advance claw to enter it when ejecting the instant film 30 
from the film pack 20. 

Fig. 5 shows the printing head 32 as viewed in cross section. A 
light-tight housing 33 contains a fluorescent lamp 35 elongated in the 

10 longitudinal direction of the printing head 32. Illuminating light from the 
fluorescent lamp 35 includes light components of red (R), green (G) and blue 
(B) colors. Another kind of light source may be used insofar as it emits 
printing light including those three-color light components. 

A color filter 36 is placed in a path of the illuminating light from 

15 the fluorescent lamp 35. The color filter 36 includes a red pass filter portion, 
a green pass filter portion and a blue pass filter portion, which extend like 
belts in the longitudinal direction of the fluorescent lamp 35 and are arranged 
side by side in a perpendicular direction Y to the fluorescent lamp 35. Any 
one of those filter portions is positioned in the illuminating light path of the 

20 fluorescent lamp 35 as the color filter 36 is moved in the direction Y in 
response to a filter change signal. 

The illuminating light from the fluorescent lamp 35 is passed 
through the color filter 36 and becomes printing light of any one of red, green 
and blue colors. The printing light travels through an LCD array 37, a mirror 

25 38, a micro lens array 39, and a mirror 40, and is projected through an 
opening 33a onto the instant film 30. The micro lens array 39 consists of an 
array of micro cylindrical lenses made of graded index type optical fibers, 
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called SELFOC lens (a trade name). The LCD array 37 consists of micro 
LCD segments arranged in one line. Each one of the LCD segments 
corresponds to one pixel of printing. The LCD segments of the LCD array 37 
are each individually controlled to change printing density by cutting the 
5 printing light or adjusting the transmission amount of the printing light. The 
micro lens array 39 prevents the printing light for each of the pixels from 
spreading to positions of pixels adjacent to it. There are light- shielding 
members suitably disposed in the housing 33 so as to let only the printing 
light out through the opening 33a. 

10 Fig. 6 illustrates the circuitry of the electronic still camera 

according to the present invention. The CCD image sensor 45 is located 
behind the camera lens 3. When the camera lens 3 is focused, a subject image 
is formed on a photoelectric plane of the CCD image sensor 45. A CCD 
driver 46 drives the CCD image sensor 45 to convert the optical subject 

15 image photoelectrically into an electric image pick-up signal. Micro color 
filters of red, green and blue colors are arranged on the photoelectric plane of 
the CCD image sensor 45 in a matrix. The image pick-up signal is output 
color by color in a serial manner, and is amplified by an amplifier 47 at a 
suitable level, and converted by an A/D converter 48 into a digital form. It 

20 is to be noted that driving operation of the CCD driver 46 is synchronized 
with sampling timing of the A/D converter 48. 

The A/D converter 48 produces digital image data from the image 
pick-up signal, and feeds the image data sequentially to an image data 
processor circuit 50. The image data processor circuit 50 operates for the 

25 signal processing of the supplied image data for white balance adjustment, 
gamma correction and the like. Moreover the image data processor circuit 50 
produces a video signal corresponding to the NTSC composite signal from 
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the processed image data. The video signal is sent through a D/A converter 
51 and an amplifier 52 to an output terminal 53 for the video signal. 

It is therefore possible to observe the subject image picked up by 
the CCD image sensor 45 in a continuous manner by connecting the output 
5 terminal 53 to a home television set. The video signal from the amplifier 52 
is also fed to an LCD driver 54. As the LCD driver 54 drives the LCD panel 
15 that is incorporated into the pack loading door 12, the LCD panel 15 
displays the subject image in a continuous manner. Therefore the LCD panel 
15 operates as the electronic viewfinder. 

10 A system controller 55 controls the image data processor circuit 50 

and all the other electric operations of the electronic still camera. The system 
controller 55 monitors signals from a key board 57 and a group of external 
terminals 58 of the control panel 16 through an I/O port 56, and operates for 
the signal processing in accordance with the input signals. 

15 A flash memory 60 is constituted of a DRAM. The flash memory 

60 stores the image data frame by frame after the image data is obtained by 
the image data processor circuit 50, and has a capacity enough to store image 
data of fifty frames. A decorative data memory 61 previously stores 
decorative data, which is used to modify the shape and pattern of framing 

20 lines around the subject image variously. The decorative data memory 61 
may also store decorative data for merging cartoons, marks, letters, messages 
and the like into a part of the subject image. In the display mode, selected 
data pieces are transferred from the flash memory 60 and the decorative data 
memory 61 to the image data processor circuit 50, and an image composed 

25 of the image data and the decorative data read from the flash memory 60 and 
the decorative data memory 61 is displayed on the LCD panel 15. 



13 



A head driver 63 drives the printing head 32 under the control of 
the system controller 55. A line memory 64 sends the printing head 32 the 
image data, which is used for controlling the respective transmittance of the 
individual LCD segments 37. EEPROM 66 previously stores various kinds 
5 of adjustment data, which are referred to by the system controller 55 when the 
electronic still camera is operated according to a predetermined sequence. 

The adjustment data is fine-adjusted to each individual camera in 
an inspection process after the finish of assembly of the electronic still 
camera. The adjustment data includes data related to focussing the camera 

10 lens 3, and respective compensation data for the three colors adapted to 
printing. A motor driver 65 drives the developing motor 25 and the scanning 
motor 24a under the control of the system controller 55. 

The operation of the electronic still camera having the above- 
described construction will be described with reference to Fig. 7. When a 

15 power switch, which is provided on the control panel 16, is turned on, the 
system controller 55 determines the presently selected mode by a set position 
of the mode changer key in the control panel 16, and proceeds to either one 
of the imaging mode and the display mode. In the imaging mode, the CCD 
image sensor 45 picks up the subject image in a continuous manner, so the 

20 subject image is displayed as a moving image on the LCD panel 15 serving 
as the electronic viewfinder. 

When the shutter release button 6 is pressed, the image data of the 
subject image displayed at that moment on the LCD panel 15 is written as a 
still image frame to the flash memory 60. By repeating the shutter release 

25 operation in the imaging mode, it is possible to write image data of at most 
fifty still image frames to the flash memory 60. The maximum number of 
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frames the flash memory 60 can store varies depending upon the capacity of 
the flash memory 60. 

After the image data of the maximum number of frames is written 
in the flash memory 60, it is possible to delete image data of unnecessary 
5 frames from the flash memory 60 and write newly obtained image data to the 
flash memory 60. These operation are effected by keying the control panel 
16. It is also possible to write newly obtained image data in an external 
memory medium or transfer the image data from the flash memory 60 to the 
external memory medium by connecting the external memory medium to an 

10 output terminal of the external terminals 58. 

In the display mode, a desired frame is designated by keying 
through the control panel 16. The image data of the designated frame is sent 
from the flash memory 60 to the image data processor circuit 50, converted 
by the D/A converter 51, amplified by the amplifier 52 and supplied to the 

15 LCD driver 54, which causes the LCD panel 15 to display an image of the 
designated frame. If a decorative frame pattern is designated by keying 
through the control panel 16, the decorative frame pattern data is transferred 
from the decorative data memory 61 to the image data processor circuit 50 in 
addition to the image data read transferred from the flash memory 60. Then, 

20 the LCD panel 15 displays a composed image of the subject image with the 
decorative frame image. 

When a print key is operated after selecting the subject image and, 
if necessary, a decorative frame pattern, the system controller 55 accesses the 
flash memory 60, to sequentially read out red-color image data of a first line 

25 from among the image data of the subject image presently displayed on the 
LCD panel 15. The red-color image data of the first line represent densities 
of red pixels of the first line, and is transferred to the line memory 64. If a 
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decorative frame pattern is designated, red-color image data of a first line is 
read out from the image data of the decorative frame pattern stored in the 
decorative data memory 61, and is transferred to the line memory 64. In 
those pixels where the image data from the decorative data memory 61 
5 overlaps with the image data from the flash memory 60, the former is used 
with priority over the latter. In this way, the line memory 64 comes to store 
the red-color image data of the first line. The system controller 55 confirms 
that the red pass filter portion of the color filter 36 is inserted into the printing 
light path and that all the LCD segments 37 are their light- shielding state. 

10 Then the system controller 55 turns on the fluorescent lamp 35. 

The printing head 32 is in an initial position confronted with the 
bottom edge of the instant film 30. The initial position is a position to start 
recording the first line. The system controller 55 confirms that the printing 
head 32 is in the initial position by use of a photo sensor (not shown). Then 

15 the image data of the first line is sent from the line memory 64 sequentially 
to the LCD array 37, so the respective transmittance densities of the LCD 
segments are set at values corresponding to the image data. In a 
predetermined time, the LCD segments are reset to the light-shielding 
state. 

20 The red printing light from the red pass filter portion of the color 

filter 36 travels through the LCD segments, so the instant film 30 is exposed 
to the red printing light of different amounts determined by the transmittance 
densities of the respective LCD segments. It is to be noted that it will take a 
shorter time to print one line when the image data of one line is concurrently 

2 5 transferred from the line memory 64 to the respective LCD segments of the 
LCD array 37, and the LCD segments are concurrently switched to have such 
transmittance densities that are determined by the image data. 
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At the conclusion of the one-line exposure to the red printing light, 
the scanning motor 24a, which is a stepping motor, rotates through a 
predetermined angle, shifting the printing head 32 to a position of a succeed- 
ing line. Thereafter, red-color image data representative of densities of red 
5 pixels of the second line is transferred from the flash memory 60 to the line 
memory 64. The second line is exposed to the red printing light in a similar 
manner to the first line. The printing head 32 is shifted toward the developing 
rollers 21 in a stepwise manner, while each line is exposed to the red printing 
light. When a final line has been exposed to the red printing light, printing 

10 of red pixels of one frame is completed. 

Then the system controller 55 sends the head driver 63 a filter 
change signal, to slide the color filter 36 in the direction Y by an amount to 
position the green pass filter portion in the printing light path. The system 
controller 55 accesses the flash memory 60, serially reads out green-color 

15 image data representative of green pixels of the final line from among the 
image data of the subject image to be printed, and transfers the green-color 
image data to the line memory 64. 

Thereafter, the instant film 30 is exposed to the green printing light 
in the same way as above, but in the direction from the final line to the first 

20 line. After the completion of printing the green pixels of one frame, the blue 
pass filter portion is inserted in the printing light path, while blue-color image 
data representative of blue pixels of the subject image is read line by line 
from the flash memory 60. Thus, each line is exposed to the blue printing 
light. After the exposure with the three-color printing light is completed, the 

2 5 printing head 32 is placed in a retreat position as shown in Fig. 4, which is 
shifted toward the developing rollers 21 from the initial position. 
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After the printing head 32 moves in the retreat position, the 
developing motor 25 starts actuating the developing mechanism 22 in 
response to a signal from the system controller 55, to move the advance claw 
into the cutout 20a of the film pack 20. The advance claw pushes the exposed 
5 one of the instant films 30 out of the film pack 20. The printing head 32 in 
the retreat position does not interfere with the advance claw being moved. 

As the instant film 30 is pushed by the advance claw, the top edge 
of the instant film 30 comes in between the developing rollers 21. Thereafter, 
the developing rollers 21 rotate to advance the instant film 30 and, at the same 

10 time, break the solution pod 30a to spread the processing solution. The 
advance claw makes one stroke of reciprocation, and then stops at its home 
position. Upon the advance claw returning to its home position, the scanning 
motor 24a is driven to move the printing head 32 to its initial position. 

The instant film 30 between the developing rollers 21 is ejected 

15 through the film exit 10 at the top of the camera body 2. In one or a couple 
of minutes, the subject image is fixed as a positive image on the image 
receiving sheet, providing a hard copy of the subject image displayed on the 
LCD panel 15 at the time of operating the print key. If a decorative frame 
pattern is designated, the subject image as printed is surrounded with the 

2 o decorative frame pattern. 

As described so far, since the instant printer using the instant film 
30 as a recording medium is incorporated into the electronic still camera, a 
hard copy of a full-color image picked up by the electric camera is made at 
low electric power without the need for heat energy. Such small capacity 

25 batteries that are containable in the camera body 2 are enough as a power 
source for the instant printer. Consequently, a hard copy of a subject image 
may be made easily as soon as the image is picked up through the electronic 
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still camera. It is also possible to input image data of an image through the 
external terminals to the electronic still camera, and make a hard copy of that 
image through the instant printer. Therefore, the electronic still camera of the 
present invention is usable as a portable printer. 
5 The electronic still camera according to the present invention has 

three usages: an electronic still camera for photographing a subject, an image 
display device for observing the photographed image, and a printer for 
making a hard copy based on image data from an internal memory or an 
external memory. In order to make good use of the respective functions of 

10 this type of electronic still camera without confusions, it is necessary to put 
operation procedures in systematical order, as well as to design the camera so 
as to prevent wrong operations. The following embodiment relates to an 
electronic still camera provided with an imaging function, a displaying 
function, and a printing function, which is easy to operate and works 

15 precisely. 

Fig. 8 shows a front view of an electronic still camera according to 
a second embodiment of the invention. A power switch 70 is located at an 
upper portion of a camera body 2. When the power switch 70 is turned on, 
various operation keys are made effective, and the electronic still camera 

20 automatically proceeds to an imaging mode for picking up subject images. 
A camera lens 3 and a flash window 4 are located at upper front portions. A 
grip portion 5 is provided with a battery chamber lid 74 on its side area, 
which is opened for exchanging a power source batteries. For example, the 
power source batteries are four pieces of AA size batteries connected in 

25 series. 

A shutter release button 75 is located at a front area of the grip 
portion 5. Upon the shutter release button 75 being pressed, a still image 
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frame of the subject formed through the camera lens 3 is recorded. As the 
camera lens 4 is used a pan-focus lens whose depth of field ranges, for 
example, from 1.2 m to infinity. Therefore focusing is not fundamentally 
necessary. For enabling a close-up photography at a subject distance of less 
5 than 1 m, a close-up setting knob 76 is provided. It is possible to provide a 
well-known automatic focusing device using the optical triangulation or a 
method of detecting peaks of spatial frequency, so that the camera lens 3 is 
automatically focused in response to a half depression of the shutter release 
button 75 within a standard object distance. 

io In the same way as the first embodiment, the electronic still camera 

uses mono-sheet type instant films for producing hard copies of the recorded 
image frames. A slit-like film exit 10 is formed through a top face of the 
camera body 2. The film exit 10 is usually covered with a door 71 in a light- 
tight fashion. A pair of developing rollers are provided inside the film exit 

15 10. When a printing operation is made, an exposed instant film is advanced 
through the developing rollers, and protrudes out through the film exit 10. 
Then the instant film is ejected from the camera body 2 while pushing out the 
door 71. Simultaneously, processing solution is developed to form a positive 
image on the instant film in a minute or so. 

20 To load a film pack, a pack loading door 77 is provided on a front 

face of the camera body 2. In its closed position, the pack loading door 77 is 
stepped forward from the front wall of the camera body 2. The front surface 
of the pack loading door 77 is even with the front surface of the grip portion 
5, the front end of the camera lens 3 and the front surface of the flash window 

25 4, so that the camera body 2 is laid stably with its front side down. 

As shown in Fig. 9, the rear side of the camera body 2 is provided 
with an LCD panel 15 that constitutes an electronic viewfinder for displaying 
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a full-color subject image picked up through the camera lens 3 in a real time 
fashion. The LCD panel 15 is constituted of a white light fluorescent lamp, 
liquid crystal segments and micro color filters, each micro color filter being 
combined with one segment and arranged in correspondence with one pixel. 
5 Along a top edge of the LCD panel 15, there is an icon display panel 72 for 
displaying icons thereon, as will be described later. Above the icon display 
panel 72, another LCD panel is provided as a data display panel 73. On the 
data display panel, a serial number of the recorded image frame, the number 
of remaining instant films, and selected photographic conditions are 
10 displayed. 

On one side of the LCD panel 15, there are a cancel key 78a, an 
execution key 78b, cursor keys 78c and 78d for left and right, which are 
arranged in a cross. Above these keys, there are an imaging mode key 79a 
and a display mode key 79b. A print mode key 80 and a template key 81 are 

1 5 located in a lower portion of the camera body 2. Designated by 82 and 83 are 
a flash mode switching key and a data compression rate selection key, 
respectively. The operations of these keys will be described later. A bracket 
85 for holding an external memory 84 is mounted inside the camera body 2, 
such that the bracket 85 may be drawn out from the bottom of the camera 

20 body 2. For example, a memory card called SMART MEDIA (a trade name), 
that is provided by the present applicant, is usable as the external memory 
84. 

Fig. 10 shows a layout of respective members inside the camera 
body 2 as viewed from the front. An imaging unit 18 including a CCD image 
25 sensor is disposed behind the camera lens 3, and the developing rollers 21, a 
developing mechanism 22 for driving the developing rollers 21, a circuit 
board 27 of a flash device and a head moving mechanism 24 are arranged 
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around a chamber for loading a film pack 20 therein. Also, a developing 
motor 25 for activating the developing mechanism 22 and a power source 
battery 26 are mounted. 

Fig. 11 illustrates an instant printer section constituted of the head 
5 moving mechanism 24 and a printing head 32. The printing head 32 has the 
same construction as shown in Fig. 5, consisting of a white light fluorescent 
lamp, an array of liquid crystal segments and a color filter having a red pass 
filter portion, a green pass filter portion and a blue pass filter portion. The 
printing head 32 extends in a direction M perpendicular to the advancing 

1 o direction of the instant film 30, hereinafter referred to as a main scan direction 

M. When the head moving mechanism 24 is driven by a scanning motor 24a, 
the printing head 32 is moved in a sub scan direction S parallel to the film 
advancing direction. In the same way as the first embodiment, the printing 
head 32 makes one and half reciprocation in the sub scan direction S for each 
15 printing of one frame, to make a print in the three color frame sequential 
fashion. 

Fig. 12 illustrates the circuitry of the electronic still camera shown 
in Fig. 8. Because the construction is fundamentally equal to that shown in 
Fig. 6, like elements are designated by the same reference numbers, and the 
20 description of those elements is omitted. The following description relates 
only to those features essential to the present embodiment. 

A system controller 55 controls an image data processor circuit 50 
and all the other electric operations of the electronic still camera. The system 
controller 55 monitors signals from a key board 57 and a group of external 

2 5 terminals 58 through an I/O port 56, and operates for the signal processing in 

accordance with the input signals. The key board 57 monitors operations of 
the shutter release button 75, the cancel key 78a, the execution key 78b, the 
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cursor keys 78c, 78d, the imaging mode key 79a, the display mode key 79b, 
the print mode key 80, the template key 81 and the flash mode switching key 
82 and the data compression rate selection key 83, and inputs respective 
operation signals to the system controller 55. The external terminals 58 are 
5 used for writing data in an external memory 84, or reading data from the 
external memory 84, as well as for data communication with external 
apparatuses. 

EEPROM 66 previously stores various kinds of adjustment data, 
which are referred to by the system controller 55 when the electronic still 

10 camera is operated according to a predetermined sequence. The EEPROM 66 
further stores compensation data and control data for use in image editing. 
A motor driver 65 drives the developing motor 25 and the scanning motor 24a 
under the control of the system controller 55. 

A work memory 69 has a capacity to store image data of a single 

15 still image frame. In an imaging mode, the work memory 69 is used for 
temporarily storing image data before the image data is written in a flash 
memory 60. In a display mode and a print mode, image data of a selected 
image frame is read out from the flash memory 60 and is temporarily stored 
in the work memory 69, so the selected image is displayed on the LCD panel 

20 15 on the basis of the image data read out from the work memory 69. Also 
on a template composing process or on a color balance or density control 
process, which will be described later, the work memory 69 stores original 
image data read out from the flash memory 60. 

Now, the operation sequence of the electronic still camera having 

2 5 the above-described construction will be described. When an ON signal from 
the power switch 70 is fed to the system controller 55 through the keyboard 
57 and the I/O port 56, the system controller 55 automatically starts up the 
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electronic still camera with the imaging mode, in accordance with the flow 
chart shown in Fig. 13. In this state, an imaging and recording device is in a 
standby position, which is constituted of a CCD image sensor 45, a CCD 
driver 46, an amplifier 47, an A/D converter 48, the image data processor 
5 circuit 50 and the system controller 55. Unless the display mode key 79b or 
the print mode key 80 is operated, the electronic still camera is maintained in 
the imaging mode where the CCD image sensor 45 picks up subject images 
through the camera lens 3. 

The image pick-up signal from the CCD image sensor 45 is 

10 converted into digital image data through the amplifier 47 and the A/D 
converter 48. The image data processor circuit 50 operates for the signal 
processing of the image data for white balance adjustment, gamma correction 
and the like. The image data thus processed is converted into a signal 
corresponding to the NTSC method, and is fed to the LCD driver 54 through 

15 a D/A converter 51 and an amplifier 52. As a result, a subject image is 
displayed on the LCD panel 15 in a real time fashion. 

In the imaging mode, the flash mode switching key 82, the data 
compression rate selection key 83 and the template key 81 are made effective. 
The flash mode switching key 82 is provided for turning the flash device on 

20 or off, for setting up a special flashing for avoiding red-eye phenomena, or 
another flash condition. The data compression rate selection key 83 is 
provided for selecting a data compression rate on recording image data of one 
frame in the flash memory 60. The photographic conditions selected by 
operating these keys 82 and 83 are displayed on the data display panel 73. 

25 Fig. 14 shows an example of display pattern on the data display 

panel 73. The data display panel 73 is provided with a flash mode display 
segment 73a, a data compression rate display segment 73b, a segment 73c for 
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displaying the number of remaining films, a segment 73d for displaying the 
serial number of the recorded image frame, a segment 73e for displaying the 
printing progress, and other segments for indicating battery conditions, for 
indicating that the close-up photography is selected, and so forth. 
5 After setting up photographic conditions, upon each operation of 

the shutter release button 75, the image data processor circuit 50 takes in an 
image pick-up signal of one frame that is obtained at that moment from the 
CCD image sensor 45 through the amplifier 47 and the A/D converter 48. 
The image data of one frame processed in the image data processor circuit 50 

io is temporarily written in the work memory 69 and then transferred to the flash 
memory 60, to be written therein. Before the image data of one frame is 
completely written in the flash memory 60, a still image is displayed on the 
LCD panel 15 on the basis of the image data written in the work memory 69. 
Each time the image data of one frame is written in the flash memory 60, the 

15 number displayed on the frame number display segment 73d increments. 

When using a template with the photography, the template key 81 
is pressed. Then the finder image on the LCD panel 15 disappears, and five 
kinds of templates are displayed instead, as shown in Fig. 15, which are 
previously stored in a template memory 68. The user selects one from among 

20 these templates by moving a framing line through the cursor keys 78c and 
78d. The template framed by the framing line at the time when the execution 
key 78b is pressed, i.e. an oval template in the shown example, is decided to 
be used for the photography. 

After the template is selected, the selected template is displayed 

25 with the finder image on the LCD panel 15, as shown in Fig. 16. At that time, 
the template is displayed as a gray semi-transparent frame with a see-through 
center portion, so that the finder image can be observed. This is for the sake 
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of framing the subject with regard to the shape of the template as well as the 
printing range of the subject image. It is to be noted that letters and symbols 
displayed on a lower portion of the LCD panel 15 in Fig. 16 are utilized in the 
display mode, and are not displayed in the imaging mode. 
5 When the shutter release button 75 is pressed while the template is 

displayed with the finder image, image data of the subject image and image 
data of the template is written in combination in the flash memory 60. That 
is, among the subject image data, image data pieces of those areas which are 
covered with the peripheral portion of the template are replaced with the 

10 template image data. Accordingly, the image frame always includes the 
template when displayed or printed. 

If the display mode key 79b is operated in the imaging mode, the 
CCD driver 46 is disconnected from the power source, and the CCD image 
sensor 45 is turned off. The system controller 55, the image data processor 

15 circuit 50, the D/A converter 51, the amplifier 52, the LCD driver 54 and the 
LCD panel 15, which constituting a display device, are kept being supplied. 
Also, the work memory 69 is set in a state for reading out the image data from 
the flash memory 60 to display recorded image frames on the LCD panel 15 
based on the read image data. 

20 Fig. 17 shows the processing sequence in the display mode. When 

the display mode is selected, the electronic still camera is first set to a single- 
frame display mode, wherein the LCD panel 15 displays an indicia "PLAY" 
90a, a cursor 90b, a scroll bar 90c and a frame ID number 90d, as shown in 
Fig. 18. The cursor 90b is for pointing one of the icons 72a, 72b, 72c, 72d 

2 5 and 72e displayed on the icon display panel 72. In the shown example, the 
cursor 90b points the icon 72a, indicating that the single-frame display mode 
of the display mode is set at present. The icons 72b to 72e represent a multi- 
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frame display mode, an edit mode, a delete mode and a protect mode 
respectively. For instance when the multi-frame display mode is selected, the 
cursor 90b is shifted to a position shown by dashed lines, pointing the icon 
72b. Framing lines shown by dashed lines in Fig. 18 illustrate a display 
5 format of the image frames in the multi-frame display mode. Also a letter 
indicia is displayed on the lower portion of the LCD panel 15, as shown in 
Fig. 18. 

In the single-frame display mode, another image frame is displayed 
on the LCD panel 15 upon each operation of the cursor key 78c or 78d, in 

10 accordance with the image data read out from the flash memory 60. By 
pressing the cursor key 78c or 78d continuously, the scroll bar 90c moves on 
the screen of the LCD panel 15. At the stop of pressing the cursor key 78c or 
78d, the scroll bar 90c stops moving, and an image frame of a frame number 
corresponding to the stop position of the scroll bar 90c is displayed. 

15 The template key 81 is usable in the single-frame display mode. 

Upon the template key 81 being pressed, image data of the image frame 
displayed on the LCD panel 15 at the present is transferred to the work 
memory 69, and the LCD panel 15 displays the five kinds of templates as 
shown in Fig. 15. An appropriate one of these templates is selected by 

20 operating the cursor keys 78c and 78d in the same way as described above. 
When the execution key 78b is operated to decide the selection, image data 
of the selected template is composed with the frame image data in the work 
memory 69, and the composite image is displayed on the LCD panel 15. 
Since the peripheral portion of the template image is displayed as a semi- 

2 5 transparent gray frame in the same way as above, the use can observe the 
template in relation to the subject image. 
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With the composite image of the subject image and the template, 
an indicia "OK?" and an instruction for the next procedure are displayed. If 
the selected template is determined to be unsuitable in view of the composite 
image, the cancel key 78a is pressed. Then the screen returns to the stage 
5 shown in Fig. 15, allowing the selection of another template. If the execution 
key 78b is operated in the stage where the composite image is displayed, the 
image data of the template is transferred to the flash memory 60 and is stored 
in a predetermined address along with the original image data of the subject 
image. When reading the image data of the corresponding frame again, the 

10 template image data assigned thereto is read out together to display the 
composite image. In this way, it is possible to compose an appropriate 
template with an image frame in the display mode, even though the image 
frame has been recorded without the template. Moreover, as the original 
image data of the subject image is entirely preserved, it is possible to reuse 

15 the original image data. 

When the display mode key 79b is operated in the single-frame 
display mode, the mode is shifted to the multi-frame display mode, and the 
cursor 90b is shifted to the position pointing the icon 72b that represents the 
multi-frame display mode. Then the system controller 55 reads out image 

2 o data of nine frames from the flash memory 60. The image data of nine frames 
is processed such that reduced images of the nine frames may be displayed 
on the LCD panel 15 in a 3 x 3 matrix, as implied by the dashed lines in Fig. 
18. The processed image data is written in the work memory 69, so the nine 
image frames are displayed on the LCD panel 15. 

2 5 In the multi-frame display mode, a framing line moves from one 

displayed frame after other on the LCD panel 15 upon each operation on the 
cursor key 78c or 78d. When the execution key 79b is operated while an 
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appropriate one of the displayed frames is surrounded by the framing line, the 
one frame is selected. Then the mode is shifted to the single-frame displayed 
mode, and the image of the selected frame alone is displayed on the LCD 
panel 15. If the cursor key 78d for the right is operated in a position where 
5 the right bottom frame is surrounded by the framing line, the following nine 
image frames are newly displayed in the 3 x 3 matrix. If the cursor key 78c 
for the left is operated in a position where the left top frame is surrounded by 
the framing line, the preceding nine image frames are displayed in the 3 x 3 
matrix. 

io As subsidiary modes under the display mode, there are the delete 

mode, the protect mode and the edit mode in parallel to the single-frame 
display mode and the multi-frame display mode. By pressing the display 
mode key 79b, the mode is sequentially shifted from one other among these 
subsidiary modes. Along with this mode shifting, the cursor 90b on the LCD 

15 panel 15 points the corresponding one of the icons 72a to 72e on the icon 
display panel 72. 

In the edit mode, it is possible to control color balance and density 
of one image frame displayed on the LCD panel 15. The cursor 90b moves 
to a position pointing the icon 72c, and an edit menu is displayed on the LCD 

20 panel 15, over the subject image. Thereafter, color balance and density of the 
subject image are controlled by operating the cursor keys 78c and 78d, and 
the execution key 78b or the cancel key 78a in accordance with the edit 
menu. 

The image data to edit is written in the work memory 69, so the 
25 image data is controlled on the work memory 69 in response to the 
controlling operations. The controlling operation is performed while 
checking the controlled conditions on the image displayed on the LCD panel 
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15. When the execution key 78b is operated at the conclusion of controlling, 
data of correction and control effected on the image data on the work memory 
69 is transferred to the flash memory 60, and is stored as correction data for 
the corresponding frame in a predetermined address. Thereafter when the 
5 image data of the corresponding frame is read out, the correction data is 
concurrently read out, so that a controlled image is displayed on the LCD 
panel 15. 

In the delete mode, it is possible to delete image data of one frame 
displayed in the single-frame display mode from the flash memory 60. When 

10 the execution key 78b is operated while the cursor 90b points the icon 72d, 
a deletion menu is displayed on the LCD panel 15 over the subject image. 
Thereafter, image data of a selected image may be deleted in accordance with 
the deletion menu. The deletion menu contains a program for simultaneous 
deletion of image data of a plurality of frames from the flash memory 60. 

1 5 Furthermore, there is a deletion menu for deleting image data alone 

from the external memory 84, and not deleting formatting data, as well as a 
menu for formatting the external memory 84 to be usable to the electronic 
still camera. If the external memory 84 already stores some image data when 
it is subjected to the formatting, the image data is deleted and formatting data 

20 is newly written. 

By shifting the cursor 90b to the position pointing the icon 72e and 
then operating the execution key 78b, a protection menu is displayed on the 
LCD panel 15 over the subject image. When a protection process is carried 
out on a selected frame, it comes to be impossible to rewrite or delete image 

25 data of that frame. There is a menu for effecting the protection process on a 
plurality of frames or on all frames at the same time. The protection menu 
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also includes a menu for cancelling the protection of one or more of the 
protected frames. 

When the print mode key 80 is operated in the imaging mode or in 
the display mode except the delete mode and the protect mode, the electronic 
5 still camera is immediately switched to the print mode. In the print mode, as 
shown in Fig. 19, the LCD panel 15 displays a still image on the basis of 
image data stored in the work memory 69 at the time of switching to the print 
mode. 

For instance when it is switched from the imaging mode to the print 

10 mode, the work memory 69 stores one frame of image data picked up and 
recorded last in the flash memory 60, so the image of the last recorded frame 
is displayed on the LCD panel 15. When it is switched from the edit mode 
to the print mode, an image is displayed based on image data that has been 
transferred to the work memory 69 for the edition process. If the image data 

15 is rewritten by composing the template in the display mode, the subject image 
composed with the template is displayed. It is to be noted that if the print 
mode key 80 is operated in the multi-frame display mode, a multi-frame is 
displayed since the work memory 69 stores image data for displaying the 
multi-frame at that time. 

2 o Together with the image to print, the LCD panel 15 displays a print 

menu as literal indicia, so that it is possible to set the number of prints to 
make by operating the cursor keys 78c and 78d and the execution key 78b. 
The maximum number of available prints is limited up to the remaining 
number of instant films that is displayed on the segment 73c of the data 

2 5 display panel 73. After assigning the number of prints, the execution key 78b 
is operated to let the printing head 32 make printing. During the printing, the 
LCD panel 15 is turned off to reduce the power consumption. 
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At the start of printing process, the system controller 55 invalidates 
any input through the operation keys. Even if the power switch 70 is turned 
off, power supply is maintained to the line memory 64, the head driver 63, the 
printing head 32, the motor driver 65, the developing motor 35, the scanning 
motor 24a and the work memory 69, which constitute a printing device. 
However, when the cancel key 78a is operated during the printing after a 
plurality of prints are designated to make, the printing process is terminated 
with the instant film that is subjected to the printing at the time of operating 
the cancel key 78a. 

The system controller 55 accesses the work memory 69, to 
sequentially read out red-color image data of a first line representative of 
densities of red pixels of the first line, and is transferred to the line memory 
64. Thus, the line memory 64 comes to store the red-color image data of the 
first line. The system controller 55 confirms that the red pass filter portion 
of the color filter is inserted into the printing light path, and that all LCD seg- 
ments of the LCD array of the printing head 32 are their light- shielding state. 
Then the system controller 55 turns on the fluorescent lamp of the printing 
head 32. 

The printing head 32 is in an initial position confronted with the 
bottom edge of the instant film 30, as show by phantom lines in Fig. 11. The 
initial position is a position to start recording the first line. The system con- 
troller 55 confirms that the printing head 32 is in the initial position by use of 
a photo sensor (not shown). Then the image data of the first line is sent from 
the line memory 64 sequentially to the LCD array, so the respective 
transmittance densities of the LCD segments are set at values corresponding 
to the image data. The red printing light from the red pass filter portion of the 
color filter 36 travels through the LCD segments, so the instant film 30 is 



exposed to the red printing light of different amounts determined by the 
transmittance densities of the respective LCD segments. In a predetermined 
time, the LCD segments are reset to the light-shielding state. 

At the conclusion of exposure to the red printing light for the first 
5 line, the scanning motor 24a, which is a stepping motor, rotates through a 
predetermined angle, shifting the printing head 32 to a position of a succeed- 
ing line. Thereafter, red-color image data representative of densities of red 
pixels of the second line is transferred from the work memory 69 to the line 
memory 64. The second line is exposed to the red printing light in a similar 

10 manner to the first line. The printing head 32 is shifted toward the developing 
rollers 21 in a stepwise manner, while each line is exposed to the red printing 
light. When a final line has been exposed to the red printing light, printing 
of red pixels of one frame is completed. 

Then the system controller 55 sends the head driver 63 a filter 

15 change signal, to insert the green pass filter portion in the printing light path 
in place of the red pass filter portion. The system controller 55 accesses the 
work memory 69, serially reads out green-color image data representative of 
green pixels of the final line from among the image data, and transfers the 
green-color image data to the line memory 64. 

20 Thereafter, the instant film 30 is exposed to the green printing light 

in the same way as above, but in the direction from the final line to the first 
line. After the completion of printing the green pixels of one frame, the blue 
pass filter portion is inserted in the printing light path. While blue-color 
image data representative of blue pixels of the subject image is read line by 

25 line from the flash memory 60, each line is exposed to the blue printing light. 
After the exposure with the three-color printing light is completed, the 
printing head 32 is placed in a retreat position which is shifted toward the 
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developing rollers 21 from the initial position as shown by solid line in Fig. 
11. 

After the printing head 32 moves in the retreat position, the 
developing motor 25 starts actuating the developing mechanism 22 in 
5 response to a signal from the system controller 55, to move the advance claw 
into the cutout 20a of the film pack 20. The advance claw pushes the exposed 
one of the instant films 30 out of the film pack 20. While the printing head 
32 makes the exposure, the printing process is displayed on the segment 73e 
of the data display panel 73. 

10 As the instant film 30 is pushed by the advance claw, the top edge 

of the instant film 30 comes in between the developing rollers 21. Thereafter, 
the developing rollers 21 rotate to advance the instant film 30 and, at the same 
time, break the solution pod 30a to spread the processing solution. The 
advance claw makes one stroke of reciprocation, and then stops at its home 

1 5 position. Upon the advance claw returning to its home position, the scanning 
motor 24a is driven to move the printing head 32 to its initial position. The 
instant film 30 is ejected through the film exit 10 out of the camera body 2 
while pushing open the door 11. In one or a couple of minutes, the subject 
image is fixed as a positive image on the image receiving sheet, providing a 

20 hard copy of the image selected to be printed. 

When the printing process is finished, the LCD panel 15 is driven 
again to display the image frame selected to be printed. To print another 
image frame in succession, the image frame to print is selected by operating 
the cursor keys 78c and 78d and the execution key 78b, and is printed in the 

2 5 same procedures as above. To switch over from the print mode to other 
mode, the cancel key 78a is operated at the stage where one image frame is 
displayed. If the number of prints is already set, the print number setting is 
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canceled by the cancel key 78a and, thereafter, the cancel key 78a is operated 
again. Then, the electronic still camera is reset to the previous mode that is 
selected before the print mode is selected. In this stage, the operation on 
either the imaging mode key 79a or the display mode key 79b is accepted as 
5 a valid selection signal. 

As described so far, according to the electronic still camera of the 
present embodiment, the imaging function, the display function and the 
printing function are arranged in parallel to each other in view of the 
operation sequence, whereas subsidiary modes such as the edit mode, the 

10 delete mode, the protect mode, and the multi-frame display mode are 
arranged under the display mode. If the print key 80 is operated in the 
display mode, the mode is quickly shifted to the print mode except when an 
operation on the execution key 78b is required. After being shifted to the 
print mode, an image displayed at present on the LCD panel 15 is 

15 automatically selected to be printed. Therefore, it is possible to print an 
image as soon as the image is recorded or edited. Thus, the electronic still 
camera of the present embodiment is superior in workability. 

Since all the input through the operation keys are invalidated after 
the execution of the printing process till the conclusion thereof, the printing 

2 o process is performed stably while eliminating the danger of noise overlapping 
and reducing the load on the power source. Because the widely used instant 
film pack is used as the photosensitive recording medium, it is easy to handle 
the instant films. 

Moreover, the electronic still camera is automatically set in the 

2 5 imaging mode when the power switch 70 is turned on. Also when the shutter 
release button 75 is pressed halfway in the display mode, if the operation on 
the execution key 78b is not required, the mode is quickly shifted to the 
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imaging mode. After an image frame is recorded by pressing the shutter 
release button 75 further to the full, it returns to the display mode. In this 
way, it is easy to switch the electronic still camera to the imaging mode, the 
user can avoid losing the shutter chance. 
5 For the sake of power-saving, it is preferable to add an auto cutoff 

function for cutting off the power source when the electronic still camera is 
left for a while, e.g., five minutes, without any operation. In that case, when 
any one of the operation keys is operated in the auto cutoff condition, the 
electronic still camera returns to the active condition, preferably to the 

10 previous mode immediately before the auto cutoff. 

To embody the present invention, the construction of the printing 
head is not limited to the above described embodiments. For example, an 
array of micro light emitting diodes (LED) are usable as a light source of the 
printing head. By providing three kinds of micro LED for emitting red, green 

15 and blue light beams respectively, a color filter is not needed for the printing 
head. By allocating one micro LED to one LCD segment of the LCD array, 
it is possible to control the intensity of printing light through the LCD 
segment in accordance with the image data. 

It is also possible to use such a light source whose light contains the 

2 o three colors and which can control the amounts of the respective light beams, 
e.g. a fluorescent light source array having micro fluorescent light emitting 
elements arranged in a line, wherein each micro fluorescent light emitting 
element corresponds to one pixel and emits light on the light emission 
principle of the fluorescent light display tube. Then, it is possible to omit the 

2 5 LCD array, because the light amount may be controlled for each pixel by the 
fluorescent light source array itself. 
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Although the instant printer section of the above embodiment is 
designed to print a full-color image in the three color frame sequential 
fashion, it is possible to record a full-color image at one sub scanning 
operation by simultaneously projecting three color printing light beams from 
5 the printing head. The following description relates to instant printers that 
can print a full-color image at one sub scanning operation, and are suitable for 
incorporating into an electronic still camera. 

Fig. 20 shows an electronic still camera 110 having an instant photo 
printer incorporated therein, wherein a grip portion 112 is provided on the left 

10 side of a camera body 111 as viewed from the front. The grip portion 112 
contains a battery 113 (see Fig. 21). 

A camera lens 114 is placed at a center of the front of the camera 
body 111. An image pick-up section 115 including a CCD image sensor is 
disposed behind the camera lens 114 (see Fig. 22). A light receptive member 

15 116 of a not-shown automatic exposure control (AE) section is provided 
adjacent to the camera lens 114. A subject brightness signal is sent from the 
AE light receptive member 116 to the AE section, which then controls the 
exposure automatically at each exposure in a well-known manner. A shutter 
button 117 is placed in proximity to a top surface of the grip portion 112. The 

20 electronic still camera 110 may also be provided with a flash device, an auto- 
focusing device, a zooming device or the like. 

As shown in Fig. 23, a pack loading door 123 is pivotally mounted 
to the back side of the camera body 111 through a hinge 124. The pack 
loading door 123 is normally locked in the closed position. A sliding knob 

25 126 is operated to open the pack loading door 123 for the purpose of inserting 
or removing a film pack 125 as shown in Fig. 22. A counter window 127 
indicates the number of instant films exposed. 
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An LCD panel 121 and a control panel 122 are incorporated into 
the pack loading door 123. The LCD panel 121 displays an image of a 
photographic subject to be picked up through the camera lens 114 in a real 
time fashion, constituting an electronic viewfinder. The control panel 122 has 
5 various keys, including a mode changer key for switching between an image 
pick-up mode and a display mode, a frame selector key, a print start key, a 
deletion button for deleting image data, and a switching key for inputting and 
outputting image data with external apparatuses. 

The film pack 125 consists of a plastic case 129 and a plurality of, 

1 o e.g., 10 sheets of mono-sheet type instance films 128 contained in a pile in the 

plastic case 129. The top instant film 128 of the pile is urged by a spring 130 
to position behind an exposure opening 129a of the case 129, as is shown in 
Fig. 22. 

Inside the camera body 111, as shown in Fig. 21, there is a photo 
1 5 printer section for recording a full-color image on the instant film 128 of the 
film pack 125 placed behind the exposure opening 129a. The photo printer 
section consists of a printer head unit 131 including a multi-color projection 
type printing head, and a film advancing device 132. Synchronously with the 
instant film 128 being advanced to the outside by the film advancing device 

2 o 132, the printing head is driven to record a full-color image on the instant film 

128 at one scanning. 

The film advancing device consists of a pair of developing rollers 
133 and a developing mechanism 134 for driving the developing roller 133. 
The developing rollers 133 and the developing mechanism 134 are driven by 
25 a developing motor 136 to advance the exposed instant film 128 out of the 
film pack 125, and ejects it through a film exit 135 formed as a slit in a top 
face of the camera body 111. 
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The developing rollers 133 are biased by a spring in the direction 
to close to each other. Since the instant film 128 has a processing solution 
pod 128a along its top edge, the solution pod 128a is broken by the pressure 
of the developing rollers 133 while being advanced through the developing 
5 rollers 133. Thereby, the processing solution is spread between a 
photosensitive sheet and an image receiving sheet of the instant film 128. A 
positive image appears on the instant film in one minute to several minutes 
after the spread of the processing solution. 

The developing mechanism 134 includes an advance claw and a 

l o mechanism for moving the advance claw, as well-known in the art. When the 
developing motor 25 rotates, the advance claw is actuated to push up the 
bottom edge of the exposed instant film 128, until the top edge of the instant 
film 128 comes between the developing rollers 133. After the instant film 
128 comes between the developing rollers 133, since the developing rollers 

15 133 have started rotation then, the instant film 128 is moved upwards by the 
developing rollers 133. 

As shown in Fig. 24, the printer head unit 131 is located near a top 
edge of the exposure opening 125a of the film pack 25, with its longitudinal 
direction M oriented perpendicularly to the advancing direction S of the 

20 instant film 128. Hereinafter, the longitudinal direction M will be referred to 
as a main scan direction, whereas the direction S will be referred to as a sub 
scan direction. Designated by 129a is a cutout for the advance claw to enter 
the film pack 125 when pushing out the exposed instant film 128. 

Fig. 25 shows a section of the printer head unit 131. The printer 

25 head unit 131 consists of the multi-color projection type printing head 138 
and a head driver 139 which are accommodated in a light-shielding frame 
137. The printing head 138 has a light emitting element array 141 and a 
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micro lens array 142 extending in the main scan direction inside a case 140. 
The light emitting element array 141 consists of a row of red (R) light 
emitting elements 143, a row of green (G) light emitting elements 144 and a 
row of blue (B) light emitting elements 145. These rows of the light emitting 
5 elements 143 to 145 extend in the main scan direction and are shifted from 
each other in the sub scan direction. In this embodiment, the light emitting 
elements 143 to 145 are micro LEDs, each diode corresponds to one color 
pixel. Lighting time duration of each LED is individually controlled in 
accordance with the density of the pixel to record. 

10 The micro lens array 142 consists of three rows of micro lenses 

142a, 142b and 142c which are arranged in correspondence with the 
respective light emitting elements 143 to 145, such that the light beam from 
each light emitting element may not interfere with the other' s. The micro lens 
array 142 may be constituted of SELFOC lenses. In order that three color 

15 light beams from the red light emitting elements 143, the green light emitting 
elements 144, and the blue light emitting elements 145 are focused in a line 
on the photosensitive surface of the instant film 128 along the main scan 
direction, the micro lenses 142a and 142c for the red and blue light beams, 
which are placed on the sides of the micro mirror array 142, are inclined to 

20 the middle row of micro lenses 142b for the green light beam. 

Since the sub scanning is performed by advancing the instant film 
28 to the film exit 135, if the film advancing speed fluctuates, the length of 
the pixels in the sub scan direction or the exposure density can vary, resulting 
unexpected density or color variations. In practice, the film advancing speed 

25 fluctuates on various reasons. For example, the film advancing speed 
fluctuates because of the consumption degree of the battery and mechanical 
factors, such as when an instant film thrusts through light-shielding flaps at 
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a film exit of a film pack, when a solution pods is broken, while the 
processing solution is developed, or when the instant film gets over a trap 
section for absorbing redundant processing solution. To avoid the density 
variations caused by the variation in the film advancing speed, the electronic 
still camera 110 is provided with a speed sensor 150 and a speed 
compensation calculator 151, as shown in Fig. 26. 

The speed sensor 150 is constituted of a roller which is in contact 
with and rotates with the instant film 128 being advanced, a pulse encoder 
connected to the roller, and a signal processing circuit. The signal processing 
circuit detects the film advancing speed of the instant film 128 by measuring 
the intervals of the encoder pulses with reference to a clock signal. A signal 
representative of the film advancing speed is sent to the speed compensation 
calculator 151 through a system controller 152. 

On the basis of the film advancing speed signal from the speed 
sensor 150, the speed compensation calculator 151 produces compensation 
data for controlling timing of light emission, and sends the compensation data 
to the head driver 139, such that expected densities are obtained in 
correspondence with the image data in spite of the speed fluctuation. 

As shown for instance in Figs. 27(A) and 27(B), when the 
advancing speed of the instant film 128 changes from a value Va down to a 
value Vb (Vb < Va), a line printing cycle time PT for printing one line is 
elongated from a value PTa to a value PTb. The line printing cycle time PT 
consists of a total lighting time Tl of each LED that varies depending upon 
the density of the pixel to record, and a total intermission time T2 when the 
LED does not emit light. The total lighting time Tl is divided into a number 
of lighting time divisions tl of an approximately equal length (Tl = £ tl), 
and the lighting time divisions tl are equally scattered over the line printing 



cycle time PT, interlaced or alternated with intermission time divisions t2 (T2 
= Zt2). 

Therefore, when the line printing cycle time is elongated, the 
lighting time divisions tl are scattered at correspondingly longer intervals. 
5 Specifically, when the film advancing speed goes down, the intermission time 
divisions t2 take a larger value t2b, as shown in Fig. 27(B). On the contrary 
when the film advancing speed goes up, the intermission time divisions t2 
take a smaller value t2b, as shown in Fig. 27(A). In this way, the respective 
light emitting elements are controlled to emit light at timings modified by the 

10 film advancing speed, the length and the density of the pixels is maintained 
unchanged, and unexpected density variation is prevented, even though the 
film advancing speed fluctuates. 

Fig. 26 illustrates the circuitry of the electronic still camera 110. 
The CCD image sensor 155 is located behind the camera lens 114. When the 

15 camera lens 114 is focused, a subject image is formed on a photoelectric 
plane of the CCD image sensor 155. A CCD driver 160 drives the CCD 
image sensor 155 to convert the optical subject image photoelectrically into 
an electric image pick-up signal. Micro color filters of red, green and blue 
colors are arranged on the photoelectric plane of the CCD image sensor 155 

20 in a matrix. The image pick-up signal is output color by color in a serial 
manner, and is amplified by an amplifier 161 at a suitable level, and 
converted by an A/D converter 162 into a digital form. It is to be noted that 
driving operation of the CCD driver 160 is synchronized with sampling 
timing of the A/D converter 162. 

2 5 The A/D converter 162 produces digital image data from the image 

pick-up signal, and feeds the image data sequentially to an image data 
processor circuit 163. The image data processor circuit 163 operates for the 
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signal processing of the supplied image data for white balance adjustment, 
gamma correction and the like. Moreover the image data processor circuit 
163 produces a video signal corresponding to the NTSC composite signal 
from the processed image data. The video signal is sent through a D/A 
5 converter 164 and an amplifier 165 to an output terminal 166 for the video 
signal. 

It is therefore possible to observe the subject image picked up by 
the CCD image sensor 155 in a continuous manner by connecting the output 
terminal 166 to a home television set. The video signal from the amplifier 

10 165 is also fed to an LCD driver 167. As the LCD driver 167 drives the LCD 
panel 121 that is incorporated into the pack loading door 123, the LCD panel 
121 displays the subject image in a continuous manner. Therefore the LCD 
panel 121 operates as the electronic viewfinder. 

The system controller 152 controls the image data processor circuit 

15 163 and all the other electric operations of the electronic still camera. The 
system controller 152 monitors signals from the control panel 122 and a 
group of external terminals 170 through an I/O port 168, and operates for the 
signal processing in accordance with the input signals. 

A flash memory 171 is a DRAM which is accessible at high speed. 

20 The flash memory 171 stores the image data frame by frame after the image 
data is obtained by the image data processor circuit 163, and has a capacity 
enough to store image data of fifty frames. A decorative data memory 172 
previously stores decorative data, which is used to modify the shape and 
pattern of framing lines around the subject image variously. 

2 5 The decorative data memory 172 may also store decorative data for 

merging cartoons, marks, letters, messages and the like into a part of the 
subject image. In the display mode, selected data pieces are transferred from 
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the flash memory 171 and the decorative data memory 172 to the image data 
processor circuit 163, and an image composed of the image data and the 
decorative data read from the flash memory 171 and the decorative data 
memory 172 is displayed on the LCD panel 121. 
5 The head driver 139 drives the light emitting element array 141 of 

the printing head 138 under the control of the system controller 152. The 
image data is sent from line memories 174 of the three colors to the printing 
head 138, and is used for controlling the lighting times of the respective 
LEDs 143 to 145 of the light emitting element array 141. EEPROM 175 

10 previously stores various kinds of adjustment data, which are referred to by 
the system controller 152 when the electronic still camera is operated 
according to a predetermined sequence. 

The adjustment data is fine-adjusted to each individual camera in 
an inspection process after the finish of assembly of the electronic still 

15 camera. The adjustment data includes data related respective compensation 
data for the three colors adapted to printing. A motor driver 176 drives the 
developing motor 136 under the control of the system controller 152. 

The operation of the electronic still camera having the above - 
described construction will be described with reference to Fig. 28. When a 

20 power switch, which is provided on the control panel 122, is turned on, the 
system controller 152 determines the presently selected mode by a set 
position of the mode changer key in the control panel 122, and proceeds to 
either one of the image pick-up mode and the display mode. In the image 
pick-up mode, the CCD image sensor 155 picks up the subject image in a 

25 continuous manner, so the subject image is displayed as a moving image on 
the LCD panel 121 serving as the electronic viewfinder. 
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When the shutter release button 6 is pressed, the image data of the 
subject image displayed at that moment on the LCD panel 121 is written as 
a still image frame to the flash memory 171. By repeating the shutter release 
operation in the image pick-up mode, it is possible to write image data of at 
5 most fifty still image frames to the flash memory 171 . The maximum number 
of frames the flash memory 171 can store varies depending upon the capacity 
of the flash memory 171. 

After the image data of the maximum number of frames is written 
in the flash memory 171, it is possible to delete image data of unnecessary 

10 frames from the flash memory 171 and write newly obtained image data to 
the flash memory 171. These operations are effected by keying the control 
panel 122. It is also possible to store newly obtained image data in an 
external memory medium or transfer the image data from the flash memory 
171 to the external memory medium by connecting the external memory 

15 medium to an output terminal of the external terminals 170. 

In the display mode, a desired frame is designated by keying 
through the control panel 122. The image data of the designated frame is sent 
from the flash memory 171 to the image data processor circuit 163, converted 
by the D/A converter 164, amplified by the amplifier 165 and supplied to the 

20 LCD driver 167, which causes the LCD panel 121 to display an image of the 
designated frame. If a decorative frame pattern is designated by keying 
through the control panel 122, the decorative frame pattern data is transferred 
from the decorative data memory 172 to the image data processor circuit 163 
in addition to the image data read transferred from the flash memory 171. 

2 5 Then, the LCD panel 121 displays a composed image of the subject image 
with the decorative frame image. 
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When the print key is operated after selecting the subject image 
and, if necessary, a decorative frame pattern, the system controller 152 
accesses the flash memory 171, to sequentially read out image data pieces 
representative of three color densities of a first line from among the image 
5 data of the subject image presently displayed on the LCD panel 121, and are 
transferred to the line memories 174. 

Also the developing motor 136 is driven to rotate by the motor 
driver 176. Upon rotation of the developing motor 136, the advance claw 
pushes out the exposed instant films 128 and, at the same time, the 

10 developing rollers 133 are caused to rotate. As the instant film 128 is pushed 
by the advance claw, the top edge of the instant film 128 comes in between 
the developing rollers 133. Thereafter, the developing rollers 133 rotate to 
advance the instant film 128 and, at the same time, break the solution pod 30a 
to spread the processing solution. The advance claw makes one stroke of 

15 reciprocation, and then stops at its home position. 

The light emitting element array 141 is driven synchronously with 
the film advancing. The speed sensor 150 detects the advancing speed of the 
instant film 128. The speed compensation calculator 151 produces data for 
controlling lighting timing of the LEDs 143 to 145 depending upon the 

20 advancing speed, and sends the data to the head driver 139. The head driver 
139 drives the LEDs 143 to 145 at corrected lighting timing. Three color 
pixels of the following lines are recorded on the instant film 128 in the same 
way as the first line in synchronism with the film advancing through the 
developing rollers 133, so that a full-color image frame is optically recorded 

2 5 at one advancing operation of the instant film 128. 

The instant film 128 fed by the developing rollers 133 is ejected 
through the film exit 135 of the camera body 111. In one or a couple of 
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minutes, the subject image is fixed as a positive image on the image recei ving 
sheet, providing a hard copy of the subject image displayed on the LCD panel 
121 at the time of operating the print key. If a decorative frame pattern is 
designated, the subject image as printed is surrounded with the decorative 
5 frame pattern. 

As an alternative of the light emitting element array 141 consisting 
of the LEDs 143 to 145 arranged in the main scan direction, a light emitting 
element array 182 consisting of a white light emission panel 180 and an LCD 
array 181 is usable, as shown in Fig. 29. The LCD array 181 is constituted 

10 of three rows of LCD segments 181a, 181b and 181c for the three colors, 
whose transmittance and opening time are controlled to control the exposure 
amount of each pixel. In this embodiment, a color filter 183 is placed in 
respective light paths from the light emitting element array 182, to obtain red 
printing light beams through a red pass filter portion 183a of the color filter 

1 5 183, green printing light beams through a green pass filter portion 183b, and 
blue printing light beams through a blue pass filter portion 183c. The three 
color light beams are focused through a micro lens array 142 onto the instant 
film 128 in the form of a line. 

Mirrors 184, 185, 186 and 187 are used in the embodiment of Fig. 

20 29, but they may be omitted in the same way as the embodiment of Fig. 25. 
The white light emission panel 180 may be replaced with a white fluorescent 
lamp or another white light source. As a light emitting element array, it is 
also possible to use such a light source that contains three colors and whose 
light amount is controllable, e.g. a fluorescent light source array consisting 

2 5 of micro light emitting elements which emit light based on the light emission 
principle of the fluorescent display tube. 
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In the above embodiments, the micro lenses 142a to 142c of the 
micro lens array 142 are inclined such that the three color light beams are 
focused into a line. It is alternatively possible to focus the three color 
printing light beams as three lines at a time on the photosensitive surface 
5 through a micro lens array 190 where micro lenses 190a, 190b and 190c for 
the three colors are arranged in the same plane, as shown in Figs. 30 and 
31. 

Fig. 30 shows an embodiment using a light emitting element array 
182 with a white light emission panel 180 and a color filter 183 for 

10 converting the white light into the three color printing light beams, like the 
embodiment of Fig. 29. Fig. 31 shows an embodiment where a three color 
light emitting element array 191 is constituted of LEDs, or combinations of 
light emitting elements and LCD segments. In these embodiments, the image 
data of the respective lines to record is sent to the light emitting element 

15 array, for recording a full-color image without a color registration failure. In 
Fig. 31, designated by 194, 195, 196, 197, 198 and 199 are mirrors. 

The amount of exposure per pixel may be controlled by changing 
the intensity of light from the light emitting elements, instead of or in addition 
to changing their lighting times. To those light emitting elements which 

20 directly emit light, e.g. LEDs, the light intensity is controlled by controlling 
electric power supply. Where the light emitting element array uses LCD 
segments, the light intensity is controlled by controlling transmittance of the 
LCD segments. 

In the above embodiment, the film advancing or ejecting speed is 
25 detected by means of a driven roller that is in contact with and rotates along 
with the advancing instant film 128, the speed fluctuation may be detected by 
any other speed detection method. In an example as shown in Fig. 32, a 
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speed detection track 96 with a large number of bars 96a spaced at a very 
small interval in the film advancing direction is provided on an instant film 
97. The film advancing speed is determined based on detection timings of the 
bars 96a. In that case, the bars 96a are detected by use of an infrared light 
5 projector 98 and an infrared light receptor 99, so that the photosensitive 
surface may not be exposed. On the basis of the detection timing of the bars 
96a, a signal processing circuit 100 determines the film advancing speed. 

The speed detection track 96 may be provided with other marks 
than the bars 96a. It is also possible to form a magnetic recording layer on 

10 the instant film, and previously record magnetic marks on the magnetic 
recording layer, so that a magnetic head reads the magnetic marks to detect 
the film advancing speed. 

As described so far, the multi-color emission type printing head is 
used, and the film advancing operation through the developing rollers for 

15 developing processing solution is utilized for the sub scanning, so that the 
printing head does not need to move in the sub scan direction, and thus the 
construction is simplified. Since the light emission timing is controlled in 
accordance with fluctuations in the advancing speed of the instant film, 
digital printing is achieved while reducing unexpected density variations and 

20 color failures due to the speed fluctuation, even through the advancing speed 
trends to fluctuate while the processing solution is being developed. By using 
the instant film with the speed detection track having marks arranged at 
regular intervals along the film advancing direction, the fluctuation in the film 
advancing speed can be detected based on the speed detection track by use of 

2 5 a simple device. 

In the above embodiment, a full-color image is recorded while the 
instant film 128 is ejected by use of the advance claw and the developing 
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rollers 133. However, image recording may be done only while the instant 
film 128 is ejected through the developing rollers 133, not while it is ejected 
by the advance claw. In that case, the printing head starts being driven to 
record a full-color image, after the instant film comes in between the 
5 developing rollers 133. The print head unit is located in proximity to the 
developing rollers 133 insofar as it is affected by the developed processing 
solution. 

In the above embodiment, the instant printer of the present 
invention is incorporated into the electronic still camera. The instant printer 

io of the present invention may also be embodied as a separate printer. Also in 
that case, three color recording is performed effectively. The instant printer 
of the invention may be a device attachable to an electronic still camera. In 
addition, it is possible to incorporate the instant printer of the present 
invention into a digital video camera that records a moving picture. In that 

15 case, a frame of the moving picture is selected as a still image to print. 

Furthermore, as shown in Fig. 33, it is possible to mount the printer 
head unit 131 in an instant camera 102 having a taking lens 101 for exposing 
an instant film frame by frame, in a position between a film pack 103 and 
developing rollers 104. In this embodiment, an external input terminal is 

20 provided for entering image data, and an image is printed digitally on an 
instant film based on the image data, while the instant film is advanced to the 
outside, in the same way as the above described embodiment. It is desirable 
to provide the instant camera 102 with a speed sensor 104 for detecting the 
film advancing speed and thus controlling timing of light emission in 

25 accordance with variations in the film advancing speed. In this way, the 
instant camera 102 can take a photograph by frame-exposure, and also make 
a print digitally based on image data picked up through other electronic 
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camera or the like. It is also possible to provide the instant camera 102 with 
an imaging section consisting of an image sensor for picking up image signals 
and a memory for storing image data obtained from the image signal. 

It is, of course, possible to mount a multi-color projection type 
5 printing head as above instead of the printing head 32 in the electronic still 
camera as shown in Fig. 1 or Fig. 8. In that case, a full-color image is printed 
on the instant film while moving the multi-color projection type printing head 
in the sub scanning direction only once, and the exposed instant film is 
thereafter advanced out of the camera through the developing rollers. 
10 Thus, the present invention is not to be limited to the above 

described embodiments, but various modification will be possible without 
departing from the scope of appended claims. 

INDUSTRIAL APPLICATION FIELD 

15 The present invention may be embodied as an electronic still 

camera having a printer incorporated thereinto, and as a separate instant 
printer as well. It is also possible to mount an instant printer of the present 
invention to an electronic still camera in a removable fashion. In addition, the 
present invention is applicable in a digital video printer recording a moving 

20 image or in an instant camera of frame- exposure type. 
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SCOPE OF CLAIMS 

1. An electronic still camera comprising: 

an imaging device for obtaining electronic image data from an 
5 optical image of a subject; 

memory means for recording said image data therein; 
a printing device for printing an image on an instant film containing 
a processing solution therein, said printing device comprising a printing head 
which is elongated in a main scan direction, a head moving mechanism for 
10 moving said printing head in a sub scan direction perpendicular to the main 
scan direction, and a head driver for driving said printing head on the basis 
of one frame of image data read out from said memory means in a line 
sequential fashion to expose said instant film line by line while said printing 
head is moved in the sub scan direction; and 
1 5 developing rollers for advancing said instant film after exposure out 

of a camera body while developing said processing solution inside said 
exposed instant film. 

2. An electronic still camera according to claim 1, further 
20 comprising: 

a memory storing predetermined image data; 

a device for reading out appropriate image data from said memory 
and composing said appropriate image data with said image data of a subject 
image; and 

25 a display device for displaying said subject image or a composite 

image on the basis of said subject image data or said composed image data 
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respectively, wherein said printing device may print said composite image on 
the basis of said composed image data. 

3. An electronic still camera according to claim 1, further 
comprising a film exit formed through a top face of said camera body, 
through which said exposed instant film is advanced out in a direction parallel 
to the sub scan direction. 

4. An electronic still camera according to claim 1, further 
comprising external terminals for communicating image data with external 
apparatuses, including external printers, computers and memories. 

5. An electronic still camera according to claim 1, wherein said 
printing head sequentially emits red, green and blue light beams such that a 
full-color image is printed in a three color frame sequential fashion. 

6. An electronic still camera according to claim 1, wherein said 
printing head simultaneously emits red, green and blue light beams such that 
a full-color image is printed while said printing head makes a single 
movement in the sub scan direction. 

7. An electronic still camera according to claim 5, wherein said 
printing head comprises a fluorescent lamp, a red pass filter, a green- pass 
filter, a blue pass filter, a filter switching device for positioning one of said 
three filters in a light path of said fluorescent lamp, an LCD array arranged 
in a row in the light path of said fluorescent lamp, and an optical system for 
projecting light from said fluorescent lamp onto said instant film. 
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8. An electronic still camera according to claim 5, wherein said 
printing head comprises a fluorescent light source array arranged in a row, a 
red pass filter, a green-pass filter, a blue pass filter, a filter switching device 
for positioning one of said three filters in a light path of said fluorescent light 

5 source array, and an optical system for projecting light from said fluorescent 
light source onto said instant film. 

9. An electronic still camera according to claim 5, wherein said 
printing head comprises an LED array emitting red, blue and green light 

10 beams, an LCD array arranged in a row in a light path of said LED array, and 
an optical system for projecting light from said LED array onto said instant 
film. 

10. An electronic still camera according to claim 6, wherein said 
1 5 printing head comprises an LED array arranged in three rows, emitting red, 

blue and green light beams respectively, an LCD array arranged in three rows 
in correspondence with said LED array, and an optical system for projecting 
light from said LED array onto said instant film. 

20 11. An electronic still camera according to claim 1, wherein said 

electronic still camera may be repeatedly loaded with an instant film pack 
containing a plurality of said instant films. 

12. An electronic still camera comprising: 
25 an imaging device for obtaining electronic image data from an 

optical image of a subject; 

memory means for recording said image data therein; 
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a printing device for printing an image on an instant film containing 
a processing solution therein, said printing device comprising a printing head 
which is elongated in a main scan direction and simultaneously emits three 
color light beams of red, green and blue, a film advancing device for 
5 advancing said instant film in a sub scan direction perpendicular to the main 
scan direction, and a head driver for driving said printing head to expose said 
instant film line by line on the basis of image data of one frame read out line 
by line from said memory means while said instant film is advanced in the 
sub scan direction; and 
10 developing rollers included in said film advancing device, for 

advancing said instant film after exposure out of a camera body while 
developing said processing solution inside said exposed instant film. 

13. An electronic still camera according to claim 12, further 
15 comprising a speed detection device for detecting advancing speed of said 

instant film, and a device for controlling timing of light emission of said 
printing head in accordance with the film advancing speed so as to reduce 
damage on the printed image that may be caused by fluctuations in the 
advancing speed. 

20 

14. An electronic still camera according to claim 12, further 
comprising: 

a memory storing predetermined image data; 
a device for reading out appropriate image data from said memory 
25 and composing said appropriate image data with said image data of a subject 
image; and 
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a display device for displaying said subject image or a composite 
image on the basis of said subject image data or said composed image data 
respectively, wherein said printing device may print said composite image on 
the basis of said composed image data. 

15. An electronic still camera according to claim 12, further 
comprising external terminals for communicating image data with external 
apparatuses, including external printers, computers and memories. 

16. An electronic still camera according to claim 12, wherein said 
electronic still camera may be repeatedly loaded with an instant film pack 
containing a plurality of said instant films. 

17. An electronic still camera comprising: 

an imaging and recording device for displaying a moving image of 
a subject on a display panel based on an image signal picked up through an 
image sensor in a real time fashion, obtaining digital image data from said 
image signal and recording said image data frame by frame in memory means 
in response to a shutter release signal; 

a display device for displaying a still image on said display panel 
on the basis of image data read out from said memory means; 

a printing device for printing an image on a photosensitive 
recording medium by driving a printing head on the basis of image data read 
out from said memory means; and 

a mode selection device for selecting and switching one of said 
imaging and recording device, said display device and said printing device to 
an active condition; wherein immediately after a power switch is turned on, 



said electronic still camera is automatically set to an imaging mode where 
said imaging and recording device is active. 

18. An electronic still camera according to claim 17, wherein when 
5 a print mode is selected through said mode selection device, said imaging 

mode, or a display mode where said display device is active, is immediately 
terminated, and said printing device is made ready for printing, whereas said 
display panel displays a still image on the basis of image data recorded last 
in said memory means, and in response to a print execution signal said 
10 printing device prints the image that is displayed on the display panel. 

19. An electronic still camera according to claim 18, wherein said 
display panel stops displaying any image upon said print execution signal, 
and all signals input through external operation are canceled until said 

15 printing device completes making at least one sheet of print. 

20. An electronic still camera according to claim 17, 18 or 19, 
wherein said photosensitive recording medium is an instant film containing 
a processing solution therein, and said electronic still camera further 

20 comprises developing rollers for advancing said instant film out of a camera 
body while developing said processing solution in said instant film after an 
image is recorded on said instant film by said printing device. 

21. An instant printer for printing an image on an instant film 
25 containing a processing solution therein by exposing said instant film and 

developing said processing solution in said exposed instant film, the instant 
printer comprising: 
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a film advancing device for advancing said instant film after 
exposure to outside, said film advancing device including developing rollers 
for developing the processing solution in said exposed instant film as being 
passed therethrough; 

a printing head located near and before said developing rollers in 
the film advancing direction, said printing head having an array of light 
emitting elements arranged in a main scan direction perpendicular to the film 
advancing direction; and 

a head driver for driving said light emitting elements in accordance 
with digital image data fed to said head driver in a line sequential fashion, 
synchronously with said film advancing device advancing said instant film, 
thereby to expose said instant film line by line. 

22. An instant printer according to claim 21, further comprising a 
speed detection device for detecting advancing speed of said instant film, and 
a device for controlling timing of light emission of said printing head in 
accordance with the film advancing speed so as to reduce damage on the 
printed image that may be caused by fluctuations in the advancing speed. 

23. An instant printer according to claim 22, wherein said instant 
printer is provided with a speed detection track having marks arranged at 
regular intervals along the film advancing direction, and said speed detection 
device detects the film advancing speed with reference to said marks of said 
speed detection track. 

24. An instant printer according to claim 22, wherein said light 
emitting elements are arranged in three rows for emitting three color light 
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beams respectively, and are driven simultaneously in accordance with image 
data of three colors of one line. 

25. An instant printer according to claim 24, wherein said printing 
5 head further comprises an optical system for projecting the three color light 

beams from the three rows of light emitting elements into a line on said 
instant film. 

26. An instant printer according to claim 22, further comprising an 
10 external terminal for inputting image data from external apparatuses. 

27. An instant printer according to one of claims 21 to 26, wherein 
said instant printer is integrally or removably mounted to an electronic still 
camera having an imaging device for capturing electronic image data from an 

15 optical image of a subject, and memory means for recording said image data 
therein. 

28. An instant film containing a processing solution therein which 
is developed over a photosensitive surface of said instant film while said 

20 instant film is advanced through developing rollers, said instant film 
comprising a speed detection track extending along a developing direction of 
said processing solution, said speed detection track having marks arranged at 
regular intervals along said track, allowing to detect an advancing speed of 
said instant film with reference to said marks. 
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ABSTRACT 



Image data obtained through an image sensor is written in a 
memory. When printing an image, a printing head is driven in accordance 
5 with the image data read out from the memory in a line sequential fashion, 
and is synchronously moved in a sub scan direction, thereby exposing the 
instant film line by line. The image appears on the exposed instant film as a 
developing solution is developed by developing rollers while the instant film 
is advanced out through the developing rollers. Alternatively, the printing 

10 head is driven synchronously with the instant film being advanced. Thereby 
an image is printed at one sub scanning without the need for moving the 
printing head. The printing head is provided with an array of three color light 
emitting elements, and three color light beams are simultaneously projected 
onto the instant film. The electronic still camera is automatically set in an 

15 imaging mode when a power switch is turned on, and is switched to a display 
mode or a print mode as soon as a display mode key or a print mode key is 
operated. After being switched to the display mode, the electronic still 
camera is quickly switched to the imaging mode if only a shutter release 
button is operated. 
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t Jr., Reg. No,_4J,.949^c/o YOUNG & THOMPSON, Second Floor, 745 South23rd Street Arlington 
- Virginia 22202. ' B ' 

. Address all telephone calls to Young & Thompson at 703/521-2297. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made 
with the knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both under Section 1001 of Title 18 of the United States Code and that such willful 
jfalse statements may jeopardize the validity of the application or any patent issued thereon. 

! Full name of sole or first inventor: Ko AQSAKI 

y (given name, family name) 

I Inventor's signature <fZ^? Date I? fwh 

'J Residence^ Sajtama^apan ^ ?'< Citizenship: Japanese 

Post Office Address: c/o Fuji Photo Film Co., Ltd. 

13-45, Senzui 3-chome, Asaka-shi 
I Saitama 351-8585 Japan 

{Full name of second joint inventor, if any: HjroshiJ3MU|^ 

(given name, family name) " 

b.J:/M 

Date /? < 



Inventor's signature ([)^u^>^ — ^ 
Residence^aitama^Japan J~ (?K Citizenship: Japanese 

Post Office Address: c/o Fuji Photo Film Co., Ltd. 

13-45, Senzui 3-chome, Asaka-shi 
Saitama 351-8585 Japan 



Full name of third joint inventor, if a ny: Hiroyuki UC HIYAMA 

(given name, family name) 

Inventor's signature 14a/uT^^A [/byj^^As^ Date 17 March, 

Residencei__Saitama^Japan 3?X Citizenship: Japanese 

Post Office Address: c/o Fuji Photo Film Co., Ltd. 

13-45, Senzui 3-chome, Asaka-shi 
Saitama 351-8585 Japan 
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Full name of fourth joint inventor, if any: Yoshikuni NISHjURA 



(given name, family name) 




Inventor's signature C/op^/^^J 




Date XxJAasicA.. X<nro 



5Pa 



Citizenship: Japanese 



Post Office Address: c/o Fuji Photo Film Co., Ltd. 

26-30, Nishi-azabu 2-chome, Minato-ku 
Tokyo 106-8620 Japan 

• Full name of fifth joint inventor, if any: Toshita HARA 

(given name, family name) 



Post Office Address: c/o Fuji Photo Film Co., Ltd. 

26-30, Nishi-azabu 2-chome, Minato-ku 
Tokyo 106-8620 Japan 



Inventor's signature jCnJjJAS 
Residence: JTokyo^apan ^ 



Date 



23. 2D0O 



Citizenship: Japanese 
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